Light-independent and light-dependent protochlorophyllide-reducing activities and two distinct NADPH-protochlorophyllide oxidoreductase polypeptides in mountain pine (Pinus mugo).
Lower plants and gymnosperms synthesize chlorophyll and develop photosynthetically competent chloroplasts even when grown in the dark. In cell-free extracts of pine (Pinus mugo, Turra, ssp. mugo) seedlings, light-independent and light-dependent protochlorophyllide-reducing activities are present. Two distinct NADPH-protochlorophyllide-oxidoreductase (POR) polypeptides can be detected immunologically with an antiserum raised against the POR of barley. The subcellular localization and amounts of the two POR polypeptides are differentially affected by light: one of them is predominantly present in prolamellar bodies of etiochloroplasts and its abundance rapidly declines once the pine seedlings are exposed to light; the other is found in thylakoid membranes and its amount does not change during illumination of dark-grown seedlings. Two types of cDNA sequences are identified that encode two distinct POR polypeptides in pine. The relevance of these POR polypeptides for the two chlorophyll biosynthetic pathways active in gymnosperms is discussed.